Local Regeneration of Cortisol by 11β-HSD1 Contributes to Insulin Resistance of the Granulosa Cells in PCOS.
Insulin resistance (IR) of the granulosa cells may account for the ovarian dysfunctions observed in polycystic ovarian syndrome (PCOS). The underlying mechanism remains largely unresolved. The objective of the study was to investigate the relationship of IR of the granulosa cells with cortisol in the follicular fluid and 11β-hydroxysteroid dehydrogenase 1 and 2 (11β-HSD1 and -2) in the granulosa cells in PCOS. Follicular fluid and granulosa cells were collected from non-PCOS and PCOS patients with and without IR to measure cortisol concentration and the amounts of 11β-HSD1 and -2, which were then correlated with IR status. The effects of cortisol on the expression of genes pertinent to IR were studied in cultured human granulosa cells. Cortisol concentration in the follicular fluid, 11β-HSD1 but not 11β-HSD2 mRNA in the granulosa cells were significantly elevated in PCOS with IR. Increased reductase and decreased oxidase activities of 11β-HSD were observed in granulosa cells in PCOS with IR. In cultured granulosa cells, insulin-induced Akt phosphorylation was significantly attenuated by cortisol. Cortisol not only increased phosphatase and tensin homolog deleted on chromosome 10, an inhibitor of Akt phosphorylation, but also 11β-HSD1 in the cells. Increased 11β-HSD1 expression and its reductase activity in granulosa cells are the major causes of increased cortisol concentration in the follicular fluid of PCOS with IR. The consequent excessive cortisol might contribute to IR of the granulosa cells in PCOS patients by attenuating Akt phosphorylation via induction of phosphatase and tensin homolog deleted on chromosome 10 expression, which might be further exacerbated by the induction of 11β-HSD1.